Note. FA = fractional anisotropy, MD = Mean diffusivity (×10 -3 mm 2 /s), ICVF = intracellular volume fraction, ISOVF = isotropic volume fraction, OD = orientation dispersion. AR: acoustic radiation, ATR: anterior thalamic radiation, CingG: cingulum gyrus, CingPH: cingulum parahippocampal, CST: corticospinal tract, FMaj: forceps major, FMin: forceps minor, IFOF: inferior fronto-occipital fasciculus, ILF: inferior longitudinal fasciculus, MCP: middle cerebellar peduncle, ML: medial lemniscus, PTR: posterior thalamic radiation, SLF: superior longitudinal fasciculus, STR: superior thalamic radiation, Unc: uncinate fasciculus, l: left, r: right. Data has been jittered for visualisation purposes.
Supplementary Figure 4 . Heatmaps of inter-and intra-hemispheric associations (Pearson's r) for tract fractional anisotropy (blue), mean diffusivity (green), ICVF (red), ISOVF (purple), OD (orange), MO (pink and blue), λax (grey) and λrad (turquoise).
Note. Y-axis denotes left hemisphere tracts, central diagonal indicates left:right associations of tracts, except for the MCP, FMaj and FMin (where r = 1). In each case, the heatmaps are arranged by grouping highly-correlated variables around the diagonal. The comparative absence of correlations among those tracts that show the lowest age effects (pale "L" shape; FMaj, MCP, CingPH and ML) is notable for FA, MD, λrad, ICVF and ISOVF. Note. Age trajectories for the proportion of total variance in each tract measurement explained by the general factor for λax and λrad. The shaded region around each trajectory shows ±1 SD of the mean. Note. The relationship between gFA and age (path c) is 75% mediated (note lower value of path c') via a combination of gICVF and gOD. The majority of the mediation takes place through gICVF rather than OD (respective indirect effects are β = -0.232 and β = 0.044; see Supplementary Table 8 Note. Trajectories for factor loadings (left), tract uniquenesses (centre) and tract communalities (right) for fractional anisotropy (FA), taken from the multi-parameter age moderation model (top row) and LOSEM model (bottom row). Note. Trajectories for factor loadings (left), tract uniquenesses (centre) and tract communalities (right) for mean diffusivity (MD), taken from the multi-parameter age moderation model (top row) and LOSEM model (bottom row). Note. Trajectories for factor loadings (left), tract uniquenesses (centre) and tract communalities (right) for intracellular volume fraction (ICVF), taken from the multiparameter age moderation model (top row) and LOSEM model (bottom row). 
Supplementary Tables
Supplementary Table 1 . Characteristics of participants and tract-averaged water diffusion parameters of white matter pathways. Note. λax = axial diffusivity, λrad = radial diffusivity, MO = diffusion tensor mode. 2 (for all except FA) and sex; note that for many tracts, these loadings changed with age -see the de-differentiation analyses. The models included residual covariances between the left and right tracts measured bilaterally, and additional residual covariances as indicated by the model modification indices. AR: acoustic radiation, ATR: anterior thalamic radiation, IFOF: inferior fronto-occipital fasciculus, ILF: inferior longitudinal fasciculus, MCP: middle cerebellar peduncle, PH: parahippocampal portion, PTR: posterior thalamic radiation, SLF: superior longitudinal fasciculus, STR: superior thalamic radiation, FA: fractional anisotropy, MD: mean diffusivity, ICVF: intra-cellular volume fraction, ISOVF: isotropic volume fraction, OD: orientation dispersion, λax = axial diffusivity, λrad = radial diffusivity. Supplementary Table 9 . Residual covariance paths added to the one-factor models for each white matter structural measure.
Note. L = left hemisphere, R = right hemisphere. AR: acoustic radiation, ATR: anterior thalamic radiation, IFOF: inferior fronto-occipital fasciculus, ILF: inferior longitudinal fasciculus, MCP: middle cerebellar peduncle, PH: parahippocampal portion, PTR: posterior thalamic radiation, SLF: superior longitudinal fasciculus, STR: superior thalamic radiation, FA: fractional anisotropy, MD: mean diffusivity, ICVF: intracellular volume fraction, ISOVF: isotropic volume fraction, OD: orientation dispersion, λax = axial diffusivity, λrad = radial diffusivity.
Supplementary Note. The values below correspond to the trajectories shown in Figure 6 (left panel). A model regressing the latent FA factor on age (Akaike Information Criterion = 9740.60; Bayesian Information Criterion = 9765.25) had fit that was not significantly different from a model that included both age and age 2 (AIC = 9739.86; BIC = 9758.35): F(1) = 1.26, p = 0.26. For all other models, the models including age 2 provided significantly better fit (all p < 0.004). Supplementary Table 11 . Relative model fit indices for each of the common, independent, and common + independent age pathway models. 0.378 Note. Degrees of freedom differ due to the residual paths being included in the models. These residual paths were identical to those included in the age-moderation models described above. Values for pdiff refer to the difference (χ 2 test) between the model and the model in the row above. AIC: Akaike Information Criterion, BIC: Bayesian Information Criterion. -31 Supplementary Note. Standardised betas reported, IDE = indirect effects, SE = standard error, gFA = general factor of fractional anisotropy, gICVF = general factor of intracellular volume fraction, gOD = general factor of orientation dispersion.
Supplementary Table 13 . Descriptive statistics and regression models of age and sex on brain volumetric indices. Note. All estimates are unstandardized. Parameters that were statistically significantly different from zero are in bold. These figures correspond to the age trends shown in the centre panels of Figures S10-16.
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